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Ar 1 (Xl) m (3) 

[ft 3] 




(4) 



(5$ (3) cf>^ Arlfi, fM^t LTV>T & «fc V>T V -/HfeXliflEft*** 
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^ (6) «K R 1 °, R 1 i&tFR 1 2 {i|S|— ^^^(ii^ot^Ti £ <U 
tKSJE^n It:ll£>& i/>i±#ll£LTv>T & «£ < S^^^* LT & <£ l ~ 6 

v^-r n r V - JU^ & ^ i*5m L X v> X i> X < am* & # L T J: v*j& 

5Sf8fel ~6<0T^3*V*^^^/|gXJ±^T^3fe*fcU R 1 0 fcR 1 2 -CJ£ 

B (OR 1 3) (ORl4) >S n(Rl5) 3> MgX, ZnX.Al 
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— N— — N— ^^-c= N _ 
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R ,0 l R 121 
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Hfci 6] 
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(5fc*K Ar tt3&&£^LTV>TfcJ:v>7y-;v&;jUi®m&£;tLT 
^tUv^fo7'j-;vi^u xltt, iWJ*K a^flT- 

h;wx>x^-;vt^r'>S^t 0 mti 1 ~4<olf^^t 0 ) 
•C* $ ti&^&Mft&W t , TSB-JK^ (14) 
Wfcl 7] 

r18_ch 2 -R 19 (14) 
Rl8»*«, CO 2 R 20 > C (=0) R2 1liiy T ;i^ U 
Rl9aC0 2 R 22 , C (=0) R 2 3 Xlii^T J m^mto R 2 0, r2 1 

^$*t^^;Vx^;Hk^$>^>vM±vry>fb^^^$^ TIB— «S£ (1 
5) , 

[ftl8] 
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Ar 1 (Xl) m (3) 
(5£>K Arlfi, LTV^Tfc £^TV -fr&XteWte&ZftLX^ 

tUv^fD7'J-;vMiU Xlti. a*JR^ JISfMTs 3*3HK?s 

tt$tii)^fM^^^ -mtfftmtTm-fc$: a 6) 

Mb 2 0] 

R2 4 0 H (16) 

m-o ) 

"emZ*l2>Tfru-A>£EU&Z^ Tffi-^ (1 7) 
Mb 2 1] 

Ar 1 (C0 2 R 2 4 ) m (17) 
(55»K Ar 1. R2 4^j;^ mt i % HtIfBt|W|m<7)^P**^1-o ) 
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tl-20Any>jk7;V^JH^iL > R 6 £r 7xiiR 8 tR9«i:^ 

tWU^o p. q. rMsii, -etL-T^0~5CO^m-e^l9x p + q& 
tfr + sii. ^^0~5O$EB<^ifc-T?&;g>o ) 

[0 0 0 1] 
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^D7Jl'^;Hf^i±f^iS:tLtv^ ) {)j:v>7x^;l/S^l> R4^^R5 

{igm^£^LTv>T& ^^.x-^g^U R6 N r7, r8&o?r9 { ^ ^ 

111-6(7)7^;^ Rli5~7<?)v^n7;v« S^^LTV^ 

v*. mi-30y7W7^I, AD^>g^ 7^-;^, 

^^f-^Xfi^mi-aco^n^^bT^^^S^^L. r6^r7 
X&R8 tR S^-il^^t, ,*§^3it f >7^fV>SI 

~5 0itT^^ p + qWr + sfi, -etvFtt 0 ~ 5 <Dmm<7>Mm.X*$>2> 0 

$ v a - * * ? J >n# 0 

f£#-C& & ItrfS 2 ffimo^^ 7 ^ A - * * -7 J > ££#0 
[0 0 0 8] 
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^ (4) ^ Rl 0 1 > R l 1 1 M 1 2 l(i|f|-*Sv»tt#*orv>T* 
X i> X v^r- dt'J HMH*4 v*i±^tt It v^t & J: < fi&^£;pr LT 

^SiLfc^tSflKfrfrWi^ Tf2-«g^: (5) Xti (6) 
Kb2 6] 

Ar2 X 2 ( 5 ) 

Mt2 7] 




(5S (5) A r 2 litM^t t tv^t U v^7 V -;HXI±f L 
T^tUt^TD7'J-;vi^U X2{iB (OR 13) (OR 14) % s 
n (R 1 5) 3> MgX> ZiiXn A j (R i 5) 2X ( iL j R i 3 ^ 

R 1 4 . R 1 5%.T/Xl±, TffiiilWI^ao 

5£ (6) R 1 0, R 1 l&tfR 1 2|iR-^v>|i^oTV^U<, 
7XHi!H\ V^tt^tt LTV»T * X < iMSrt L"C & X v*j*Xft 1 ~ 6 
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v^fn r V VMi«« trv*r t X < ©&&£^r LT & X v>R 

ttl-6©7;^^y*;v^ji/iX(iy7/^L, R 1 0 ^ r 1 2 -e# 

«^ B (OR 13) (ORl4),Sn(Rl5) 3 , M gX, ZnX, Al 
(Rl5) 2 ZliLi^U R 13 ^y f R 1 4(i|Wi-^^ ) vMiM^oT^J:< 

*\ IR 1 3 tR 1 4 t#-i(;^otxfl/>iXlil, 2 -*J *^)1>jl?-Is 

z ti&^nmm&z^-t & vc&® % ^ $ ^ TEHfcS; (7) > (8) ^ 

(9) Zii (1 0) 



[4fc2 8] 



Ar 1- (Ar 2) 



m 



(7) 



[it 2 9] 




(8) 



Wfc3 0] 




(9) 



[ft 3 1] 




(10) 



(3**K Ar 1. Ar2, RlO, r11 % R 12, r 1 0 1 % Rill, r 1 
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[0 0 0 9] 

6. TIB-^ (3) XJiTIB-^ (4) 
Ut3 2] 

Ar 1 (Xl) m ( 3 ) 

Ut3 3] 




(4) 



(5$; (3) ^ Ar Ifi, g^^LTV^r^ i^T'J-^iXttfii^t 

^ (4) 4«> R 1 0 N r 1 l&tfR 1 2 itm—^^t^^X^X^ X <, 
7fcf5f JKi\ EM*> * VMi^-lK L T V* T & «fc < £ t T & «t 1 ~ 6 

o r y ma** v»»i^ttLTv»r t * < em*^ lt *> * ^ 

•C^^tt^/FISMfc^t, TIB— ^ (11) 
Mb 3 4] 

R16_qh (ii) 
ft l ~ 6or;^;H, ***** Lrv^r Uv^V - *SXBt&£** L 
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[ft 3 5] 

D 19 

R 17 0=C-R 18 " 

— N — — N — X ^-c=N— 

< f L t U v^ft 1 - 6 O T ;i/S> S#l*£^ LTv>T & <fc v> 

^$^^K^b^XI±S^b^«:KJE&$-fr, TSE-*bS (12) Xti (1 
3) 

[ft 3 6] 

Ar 1 (QR 1 6) m (12) 

[ft 3 7] 



R ,0 l R 121 




R ,n QR 16 



(13) 



(5**. Ar 1. Q % Rl6 N R 101, R 1 1 1, R 1 2 lftCJf ml t % fl&fBfc 

[0 0 10] 

7. TfB-flfcS; (3) 
[ft 3 8] 

Ar 1 (Xl) m (3) 
TUv^nrv-mjiU Xltt, tt*jK?. AjfcflC^ 39*1^ 

t?*3*L*##;&Mfr64fefc, TSBHBb* (14) 
[ft 3 9] 
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Rl8-CH 2 -R 19 (14) 
0**, RlSfiTK^ CO 2 R20, C (=0) R2 1 If ^ >7 y M ^ u 

R 1 9(iC0 2 R 2 2 ^ C (=0) R2 3xttvr/*^to R 2 °, R 2 1 
, R2 2jyr R 2 3^ *rti*?tim%&2>^l±frmLX\<*T i> X V^JRJfc 1 ~ 6 

nry-mjEto ) 

5) , 

Hfc4 0] 




Ar 1, R 1 8, R 1 9;ao?mtt, Iffffi fWJ CM^^f 0 ) 
[0 0 11] 

9. TIB-flS* (3) 

Ar 1 (Xl) m (3) 
TUv^fD7'J-;H^U xl»i, ttMt^ jy&DKTx 9**JR3\ 

xmzti&^Mik&Wi*, -BMfclft*fcTflB-jR* (1 6) 
[ft 4 2] 

R 2 4 OH (16) 
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■C*$*L*r^3-iUfcRjE&S^ TIB— JfeS; (1 7) 
[ft 4 3] 

Ar 1 (C0 2 R 24 ) m (1 7) 

[0 0 12] 

1 0. TIB-flbS; (2) 
[ft 4 4] 



(R 8 )p 




(2) 



(R 9 )s 



-/u&fc^U R4^*R5(±, fc&VM^&oT^Tfc J: <, 7,KSf 

^n^^M^^^-fo R6, R7, R8#U?R9{i, ^-PitRI— T?*oTt** 

i/^liM It ^ i v^ft 1 ~ 6 O 7^3 vi, mM^Ll 
2&1 ~~ 2 O^n^WfcT^^&^U R 6 £ R 7xiiR 8 r 9 ^^^^ 

LT^T&iW p, q , rRZfs^ ^rHX^H 0 ~ 5 *) , p + q& 

t^r + sii, -€-tL-rtL0~5^HO^i5:"e$,^ o ) 
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x*m% ti&^uy >it&& 0 

[0 0 13] 

*^0*^7-f ^b^fKov^RKti. JR^ (1) X 

[0 0 14] 

-x-^gk n-ynvf;^, >fy^n^ n-T^/i^ ^y^f;vi 
> s e c-y*^-)V^ t e r t — y*f-)V^ n-^>^;t^ -fy^>f;i/i, 
t e r t-^>^;l^ n-A^fyjVi, ^V^^fi/Jl/if^ 

[0 0 15] 
[0 0 16] 

-^(Dymm^mmmz z o -cam $ t^r & £ v> y ^-frm^mfhti., mm. 

[0 0 17] 

if;H> n-ynfcf;^ ^fy^n^i, n-^;v*. ^vrfA'H 
^ s e c-y 9 ^-)^, t e r t -T^l/H, n-^^f-;!/^ ^y^^f-;vi, 
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[0 0 18] 
[0 0 19] 

if^vi, n-^n^^i/^, ^yyo^yS, n-^h^v^ 
t e r t-^h^rv^ n-^>^;v^-^v^ -fVOf^t + yS, 

[0 0 2 0] 

» 1 ~ 3 <Dy 7;H^7 5 / li IT(^ v^^T* S v-xf-^y 

o 

[0 0 2 1] 

J^Hk n-ynt>i, ^V^nk>S, n-^^m, 'fV/f^S 
x s e c--7^;^ t e r t -•/f-zHk n-^>^-;v^ 

t e r t-^>f-;i/^, n-^y^S, ^y^+y;Vi^ 

[0 0 2 2] 
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[0 0 2 3] 

& 5 ~ 7 v * nr;^;i/i, v>ttd>tt LTv>r & X v*£8SNgc l ~ 6 <D 

[0 0 2 4] 

.x^;i^ n-^nf;^ -YV7°ntf;l^ n-^;^, >f V7>?-/H£ 
> s e c-y^fr^ t e r t n-^>^;^. ^V^>^-;1/^ 
^^V?-;!/^ t e r t-^>f-;^ n-^^rv;!^ ^yA^y;vif^ 

[0 0 2 5] 
[0 0 2 6] 

^h^rv*. n--7°n^^rv^ ^V^n^^ n-^h^rv^ 
t e r t-T'f^yi, n -^>^;V^-^r ->3fe x ^fv^vw^f^ 

[0 0 2 7] 

o 
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[0 0 2 8] 
[0 0 2 9] 

RK R 7 , R8MR 9 ^ ^fr-P*^ iq— e&oTkfl&oTV>Tfc J: <, 
ii^lKL-TV^T^ i^f|:l~6 07;i/3^vi > ^StiU -3^77^^ 
ttz, R6tR7X(iR8i;R9^-f { :^ oT> h'J^f 

% ^-7^1/^3^. 7>h^-fe>^ 7xt^fV>t ^>y*77>f^ 
[0 0 3 0] 
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CHBr j 




Br 



Br 



BuLi 



Mel 




PPh 2 



(A) 



(O 



(D) 




CI 2 CHCHj 



BuLi 



[0 0 3 1] 

1, l-^7x-Jl/ifl/> (A) itert-rf^yji/'J^AWn^ 
* ;v A £KJ£ J; D#^*l& v7*n^i^ n :/n^° Wt^tf (B) 

tt^tl (C) &&VMiSUmL-Cl, l-y7x^xfV> (A) 

&c l , l - y^nnx^ > t n — f^A^i^^y ^nn->^ny° 
n/^^tf (C) Zti\z&m^?*^y^*fcm% J £^?V7°u\i)V^ 

V*KJ&Z*t&Ztl l Z£. *)$i§£W*Xy 4 yit^^}(D^(D—^>^hh 2, 2- 
[0 0 3 2] 

I) y 7 'J ^- y a n y ^ n (C) fi, *H^O*^7 

>7U7u^v\ttem (C) ^S'jf^A, 7^;V'Jf7A^^^I^I-7^ 
* v ■? A £ ^ n y°u \d)V V >? A & v*|i -> ^ n ~fu M )V v 

[0 0 3 3] 
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f;y^nyn;Oi (B) ti\ -;Vo^l/>-|I (A) h/M^^A^ 

^ mwMtmmit, vtv-^w/s (a) ^l<i^o. 2~ 

3 0i&#i, #K$0P£ L< l±mo. 5-1 Olgfltntiv^ 

o ttz, ^KJBlz&\,*x, KBmmiZ, 1 0^~3 0B$rajg£> JffKli 

3o«-i6 mmmmx$> 19 . assjgfi, 8 o ~ 1 o o °cmm, &t l 
<«-2 o~6 ovmmT^ft>tLXKfcimTi-&-t>K zn,b<D&m*&mzti 

&z?TV-)V^J-\s>m (A) ^n*;VA^&^<7)^£^-I:K:j: i)M±^ 
[0 0 3 4] 

±ffi<7)XSH*5V^T > - ^ n y ^ n >i (C) tivT 

'J-;Vy^n^7y^n^D/r/i (B) ^u<r>ttm*fzteiU ?-)V$m 

tf^y^A, n-7^;v;?->7A N sec-^'JfyA, tert 

s s e c-rf-^if-^A, t e r t-Wjf7A^t^ 0 
^^yA^b^^ffla^ '77 V -;VyVNn 7 , y y ^ n7n;r/i (B) izft 
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USF*L<*±&0. 4-3. Oftt^ «fKjfiL<ttftO. 8-1. 5^* 

o i&&<&ffiJB*WU y7'J - ^^nyy y^n7°n;Oi (b) &c:*tL 
^ffiL<li»l. 0~5 0M1^ !fiFi:$fiL<li»2. 0 - 2 5 t f 

o =£ sjs^Kii, it io«-4o mmmm, ^i<(43o^i8 mm 
nmx$> ^ mBi&mt, jinr- 120-100 ttt, ^L<ii-so~6 

o & o 

[0 0 3 51 

'>^ D ^ ; ^1 (C) liy7'J-^xfl/>i (A) V^ufyim (ffl 
1, l-y^nnx^>, i, 1 -i?7u*3L?^) Sr^U^^A^O 

-ynfjl/ijf^A, n-^^V^^A, sec-WJf-)A, tert 

> sec-7*f;WJf7A, tert-Wjf7A«L^ c ^ 
'Jf^A^Offflilt y*7'j-;vxfv>i ( A ) fcfcfU 0 4 L < 
0. 4-2 0ft^, #fc#*L<tt*>0. 8-10«^Wt±v>, 
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ttz, mmv&mmtts vr-j^xf^i (a) k»u spsixwti&i. 

o Sfc, £j£l$|HJ(±, 0#-4 OttWBjft, jfi L<ti3 0#-l 8^ 

mmv&t), gj&m&&, 20-1 2 o'cse, 03 l<*±-8 0-6 

[0 0 3 6] 

) fcttLT, L<fi&j0. 2-3. OflHr/K #K$f£L<fi$j 

0. 8-1. 5f^e;i^^;g> tiv» 0 

(C) fc»LT, WJ/^tffiKlifto. 2-3. OflRr/K # 
»=«FiL<tt#&0. 8-1. 5totf^t 

Z?z, ilOflili, ^7'J-^/^n7 f yy^n7 t D;r/i (c) Jc^fL 
*#4L<ttfcl. 0-50f$f, 4*fcff*L<l±*&2. 0~25Hfitt 
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i±3o^n m%mmx~&jo, su&m&it, mm- 120-120 nmm, & 

$ L< (i- 8 0 ~ 8 OlCflJg-etf^tt^^ Ziib<D$kftl±mmZtL&i?TV - 
K/Anr;y^oyn;r/I (c) ^^nn^?^ ^IR^^IS&^JB' <£ 

[0 0 3 7] 



ffl£-£&«li:KJ; ^kfL&^v^A-**?^ 01 (Y. U 

ozumi and T. Hayashi, J. Am. Chem. Soc. , 199 1^ 113%, 9887 
KXJiGregory C.Fu£>, J. Am. Chem. Soc. , 2 0 0 1^ 1 2 3i, 2719 

it) mm.<D-%mzm.^x, *»^7r/Mt ff -7 , jwy , ')A^ 

>r-tr h >) r^7v^A (o) *KfcZ*tz>z-tK£^xmmrQ^z> 0 

[0 0 3 8] 

v) h »; *Ara>fc*D^ ^t^nn^^A (iv) ^#';^a#<7)4 

ffi^i^A>ffc^tf3I, i&lt/^^A (II), M^'5^7A (II) , ft 
BR'^S^A (II) , A'7y7A7-tf;V7-tft-f (II) , v^noif 
7. (^>v^h'j^) A (II), y^nn^ (T-th-h';;W /<? 

7y'7A (II) , v'^nnf h77yr/A7^7A (I I) , i??uu (y 
*n***-i, 5-y^x>) ^'7^^A (II), A°7^7AhV7^tn7 
■fe-f—h (II), Tv-TV )V/*7Vt7A?uV Ky-fv- (II) 1^211^ 
y^^Mt^m, (y^yy'JfV7^b>) 11^7 A (0) , h 

(^^v^r^r-fe >>) -^?:^A*nn*;VAf£# (0) fooi 
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?A (II) , ff -7';;w^^A^n'j Wv- (ii) , hi;^ 

^'/'jr/T-tb^) n/t^^^A (o) > vvx (v^ywryr^yy) 

D^y^A^nn*;VAM (o) Lv\, v>7 M\&®<D&M*\± 

, *A7 4yfc&®ji l zML, fttL<l±mo. 1-8. Of&^K L< 
fi&O. 2-4. Ote-^fc-rsfc £v> 0 

s<y*y, ^*y-y^ ^rf*y^ *9*y*<omWtt*mm;t'?*^*v- 

y, ***i'**^*v>&<ommtt*mmi'<>'ti^ wwx>, *->v 

•9- ^hV7< Kf^tn it^-clSo 

^M^, v^-^;VJi-T-;V, ^Hyx^A fh7tKD77 % A 

h Q ttz^LRi&K&^T, Ri&mmi*, sinri o #~ 4 o rawest ffit<ii 

3 0 #~ 1 8 WFWgftt?* »> . BOSSES*, lf-20~160 icejg, &ZL 
[0 0 3 9] 

®<oBt ! %-'Btmm&fk}&Bj& tink.\-ixx*%y?v >r&u& s st i 1 1 e # 

yfVy^KB, ^^yUyf^y^KB, VJ ifyyio y ~fv >rBU&, 
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^#1 
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(M^tv-^t^ /itKJB, \£=-)vr$ sitRj&m) 

[0 0 4 0] 

o 

[ft 4 6] 

Ar'(X0 m + ^ Arl - M ra 

(3) (5) (7) 



R ,! 



R" 



(8) 



r' 2 ' 



Ar-ttO. + R „H . ^fV 

(3) (6) 
Ar2X2 + >=< R ,0 \ ' 

R n, x" ^ )=< 

p ,n Ar" 
(5) (4) 

(9) 

R"^~Y + R n,>-< x u ■«'^ = W" 

(6) (4) " r" / r'° 

00) 

[0 0 4 1] 

**WJclseffl$*L&— ^ (3) t?^$tLS (atd) TV-Mk&WtLx 
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28/ 



[0 0 4 21 

£#WKJ±^ yu^^yify, i, 4 -^rn-fo-tf y^ 1, 3, 5-h; 

-;K 2 -T'tf-t-m-^vlx^ 2 -rnt- p -^fyi/^ 5 -7*n^- m 
l-7n^- 4 - (h'j7Wn^b^i/) ^>-tf:/ N 2-7'D^ 
if7^^;v, 4-7*n^eif7^;K 4-7'n^-i, 2- (^I^v^^y 
) 1 -7*13^7* 2 -7*0^7* vy^ 1-7*0^-2- 

-*f7l/^7* V>\ l-7n^-4-^W7^W s A 1, 4-y7o^t7 
4, 4' -^7n^e7x-JK 2-7*n^;t7^> N 2-7*n-^tf 
'J'>"A 9-7'n^7xt>H/>, 2-7n^77>> 2, 4-y7Hn7 
n^e^^-t'v, 2, (f'J7Wn^f;v) 7*n^^>-tf> % 4 _ 7 ' n ^ 

i?*?-)]/T ^ ;^y*£y^ 4-7n^>y , rfj;K TF77'n^iji/y > 

[0 0 4 3] 

Y V yjvtu* ? yx)U*-)i>3-3ri/^ * ? y T.^^^jv^-^-i/^-Rxf^y h 
)V^y^)V*~)V**i/^n%Wk^tzi><Di)mifbtLZ> 0 Y 

[0 0 4 4l 
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-yf-y, 1 -yu^e- 1 -yf-y^ l-7^^-2-7T>^ rn^y^n^ 
y^y y yn*v^DAH>, «-/n^f l/y, /j-yn^f 2 
, 2-v7x-Jl'-l-7 , n^xfi/>', 1, 2 - y7ix;v^n*xf l/>, 
3 2 -7°n^>- l 2 -T'n*- 2 - 1 — 

;k 2-^n^T^ 1 J;vM^^^> 2 -yn^7^ 'J n- h U ;i-^H s #^f <btL^> 

o 

*-W^y7"n^>, 2-f'J7;vtn^^>^;v*x;vt^y7 , n^>, h 
-W^yy^DA^-feV, 1 - h y ~7)V*u* ? >^;v^x;vt^y- 1 — * 
[0 0 4 5] 

*H^^ffl$*LS— jHs$ (5) T^SfL* (Afn) 7V-Mk^i:Lt 

tt N ;jen>®^ **n -r;Mg, h y y;v*;vry -)v*xm, ry-;v 

& 2-tf'Jy>**nyi, 2, 3, 4, 5, 6-^v^7^tn7xx;v,fn 
>Bk 2-7Wn7x^;wfn>| > 4-;nn7xx;Kfn>l 2-7*n 
^7xXjV,fn>^ 4-3-K7xxMc>3S, 2, 4-'77Wn7x- 
;V^n>^ 4-b'J7Hn^Wx-Wn^ 3-y77 7x-^f 
n^gfe % 4-*^5;V7x^d>S6> 4-^^y7xx;wfn>si > 1- 
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[0 0 4 6] 

tf, 7xx;i/hiJ^fMX, 7xx;i/>ijxf;l/^X, 7xx;Hij7f;v^ 
X, 2-^f;l/7xx;Vfij7f;i/^X > 2, 4, 6-f'J^f^7xx;VbV 
7*f;v^X, 4-^h+y7xx;i/hi;7f-;^X, 2 - If V h y 
X\ 3 - If y V)V Y U X-^V^X, 2 -^-:r.~;v b y X^-^X, 3 -^-^cxwv 

b y x^ X % 2 - -7 y ;v > y x?- ^xXf^fif «b ft & 0 

-;V7JV^7Aii3j:^7';-;ViJf-9Alt Lt(i, #£R5£$*L3 fcO"? 
li&V^ ;VY^y>)A;\7/f K> 4 — If — ;l^X^ v"7 A 

^7^f K, 2 -If 7x-^7nyW^7>f h\ 4-^ h^vy*^-;^^** 
y7A;>7-f K 4 -^f^7xx;V7^y7A;N7^ h\ 3-^h^->"7^. 
xwi/vX^v^A/^-'f h\ 3 ^■^T' jc — ;w^^v>7 A/N^^f h\ 2-^ 
b^ry7xx;i/7^y>)A^7^ K> 2 - ^f;V7xx;^^ y7A^7^f 
h\ 2 -If y v^^X^v^A^^ h\ 2 -fxx;w^?.y^A^7^ h\ 
2 -7V ^^X^v^A/n^^ >\ 7xx;H|&A7^ 4 - tf 7 .x - ;V3E£& 
^7>f h\ 2 -If 7xx;H|&;n7^ K % 2 - ^f;V7xXjH^7/f 3 
-^f;V7xx;H^7^K, 4 - ^f;V7ix;H^7/f K N 2, 6-v 
^f;V7xx;H^7^K > 2, 4, 6 - b y * x.=-)VMMi^*7 4 h\ 
4-^^y7 x x^n?i&^ 7 4 h\ 2 - if y v^vM^n 7 ^ >\ 3 - tf y *J)V 
Ii&^7-f K, 2 -fxx;H^7^ K, 2 - "7 y ^ K„ V x— ;l/ 

yVf;V7;Kx7A, 7i^^yxf;i/7JV? x^ >7 N y xxji/y*7n If ;i/T 
- H7 A, 7i-;v^ V Xn tf^T^ 5~>7 A, 7xx;V>77f JV7;V5 - 
•7A, 7xx;^y/f;i/7;v?xe;A, 2 f-)Vy x. =. )W ^ )VT )\^ ^ 
-■y A N 4-p< h^v"7 ji-^^^^T^^x^^A, 2 -fxxjv^xf ;l/7 
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[0 0 4 7] 

tM^f ItUv^t V7 ^ >It Ltli, #£IR5£S*L£fc 

y'f-y^ 2-^^y-y^ Z/? u^yj-y^ Z/^u^^-^y^ ^f;Vy^aA^-b 
7 1 j^7j^-;k ^^ij;v7;v3-;k ^*7'J;v7;v3-;w ^nf;v 

[0 0 4 8] 

«t^l,v>ii / 3fenfj|l^tLTiiv^7^ 1 J ;vtx^f^l< i±T? y 

/K T^VA'BI^^ 7*y ;V^"7^;V\ T^y/l'Hft-t e r t -7?->K 
)VW.^)^, 9 n h >Bfcx.?-/K r * y n — b y ^ * * y n - b y ;v 
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[0 0 4 9] 

^;l/#n>^ 1 -7°n^>- l -^;v#n>^ 1 -^n 2 --f ;i/?Kn 
>lt l-yf^-l-^JWfn^ l 2 ;v^n>^ 2-^ 

•r>- 2 --f ;v^n 1 >- 1 --f ;V*Kn >^ a _ X f-v> ;l/tf?u 

>Bft % /ff-^-^V^sKn^^ l, 2-y7x-;uxf-;i/**n>^ 2, 2- 

;K v7°ne;Vjr.^T-;v, ^t^mfhfL^o 
[0 0 5 0] 

h'jrf^X, 2, 2-^7x-;vxr-;vfij7f;vxX, ->^n^>7=-— 
;V h 'J 7fJV^X, n^^r-fe-;v h i; ^-^xX^^f t>ti%> 0 
[0 0 5 1] 

, l-7 p n^>-2--<;i/T^^v'>A/N7-f h\ 1 1 ->f 

A/^i' >\ 1, 2— ^7xx;i/xfx;i/-7^y7A;N7-f K> 2, 2-S>7 

i^;l/xfx^T^y-)AA7'f b\ 5/^ n^O-r — ;V^^> A/N^^f K 
N v^n^*-fe^;l/v^;T>~>^A^9-1 > K„ If— ^3E»^9^ K, 

- 1 --T;i/iEI&^N7^ K, 1 -7d^>- 2 - >f /HEIfr^ 9 'f K, 1 - 7'x > - 
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> 1, 2-y7x^;i/ir-;w^y^AA7^ K, 2, 2 - y7x^;vxf 
S^7^f K, Vf-^vM^y^^A, fcf — i^JL^f- ;i/7;i/? If 

1 -7*n^y- l _^;vi;^^ A> ;w;^*A, n^>x - 

[0 0 5 2] 

-*-;K 3-7^>-1-*-;k 2-^^-;v-3-r^>-2-^--;P > 1 
[0 0 5 3] 

ny7A^7^KI, 7';-;i/l^7^fhm yT;v+;V7'J -;i/T;i^ - 
^A^i^T^^^A*!^ (3) fc*v>tt^fc5fltfbfrto 

(4) l^^^LTl^;i/m±o|SHT^JSm^^i-tL^J:v^ jfcRjfco 
^fn^mm, >'J7^WJ-^Xg, 7'J-;V7n^>^AA 7 ^Ki > 
TV-towm/^* Km y7;^;v7'J-jV7iK-7 A Sis J: £>'7 V - ;v <; 
**A*©HJR#M*fc**t*:*&, J:i9$fSL<f±, %&mit&® (3) « 
«v»Ji^|feft^-fr% (4) l^nc^ttl^-l O^^omM^KJB^z 

[0 0 5 4] 

^l±^ffiHiHtelfe4:*tT* iv^r^V^m^f-^K t?~;w&-eg&£*L-cv> 
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Wkikte® (3) jb&wiTfifffiufo&to (4) i^itLt l ^vJSJLtof&ffl 

tLTV^Tg^^^fLT^ £v> (Afn) T'J — MbkVaRZFT ? U o~ h U ;u 
OEIJR**SSt^**ifc^fe, iv^LOi:, yf#^fc^ (3) v^iTp: 

[0 0 5 5] 

j^v^a, %m+Yv>yA, mk*w&, mfc*wv&, 
tz&Tfrj) v±m&m<D$m&, ^ h; *a^ h h\ -)ax>^v k 

, tf'J^A7xy^yK, ^,;e, A _ t e r t _7^y^ # y * A ;* V 
*v h\ *'^Axf^y K> # 'J -)A7x^y h\ ft v) -y A- tert-7 
UrS'K, 'Jf7A^f^yh\ 'JWxh^K, 'Jf7A7x;^>K, 
Vf-'yA- t e r t - 7* b # y o T ^* 'J ^1 7 ;i/ n ^ y TfcgHb^ MJ 
7 A, *SMk*y^A, Tfcmib^'yA. tKK^U^a. TKH-ffc* 1 ; ^A#<7) 

v^7~h V^A^OT;i/#V^JiOV>m^ M^y^TS >\ m 
•x^;V7^>, h 'M v:/nfcf;V7$ V, h'Jy^n^y;vrrA ^xf;i/ 

7«^k'jf'>A > 7 7{t*V7A, ^y^M-yA^ 7 7ft>by7A 

&m&ti&vHkv>Mi±* ^mfctt&m (3) $>2>wt^mMt&w (4) 
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^ l~5ffif-=&;i/0|£HT**o 
[0 0 5 6] 

; ^>^>> ^fMtiil ; -7xf ;vx-f ;k v 

HSil^, yxf;i/x-7;v N >^h*vai?>\ 7- h y^sf KD7 7>, 
[0 0 5 7] 

2 01C~ 2 0 0 o CO|gfflT^ft>tL^ o 

K/££*Tf£> KB^m £ o T lit & £ £ J: »K g Ift £: 1~ & 

[0 0 5 8] 
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Mb 4 7] 



Ar'(X0 m + 

(3) 



R 16 -QH 
(11) 



Ar'(QR' 6 ) ra 
(12) 





,121 



(4) 



(11) 



16 



(13) 



[0 0 5 9] 

tui^itia oft-frfe (12) at^tix-fMfc^^svMi^ 
#»sMtft#*&. Sfcti. ib^tf (13) tLtr^-^x-f^i*sv»i± 

#!&iEK®jB£*L£— ( 3 ) -c^^tL* (^xu) 7';-Mb-g-«5iO f 
— #SS (4) -e^^tt^TF^Mb^i: LT(±. ffimLtzk<D tmm<oi><D&m 

m&zmLxi> (v) r^vrr/i, tM^ttruv> (v) rv 

fUUv^WJ^r^ tM^tLtUv>7J^;VAfn 
10 0 6 0] 
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y-;K 3-tert-7'f;V7x7-;K 3->f;V7x/-;K 
;l^7^7x7-;K 4->F^y7x7-;K 4 - t e r t -7*f^7x/- 
)K 4-^f;i/7x7-;v, 4-y^W^7 7x7-;K y.*y-;w z-9 
/-/K 1 -yn/NV-;^ 2 -yn/w l--/*y-;K 2 -79 s — 
>K tert-7"^-^t^o 

[0 0 6 1] 

-^T^ >mt LT{±, jl-^;1/T^>, If ;i/7 5 ^ y^-frTS. 

tn7-'JA o-7-vv^ o-hHvA m-h;W 

p-hW^V, 2 -i-y^-frTZ 2 -75 y tf7^~;K 4-75 
y t'7x-;W 3, 4-^fV>^^y7-'JA m-*->iJ^>„ p-^v 
V'^A m-7x^l/>y75 >f^fM7 5 >m^ s W^^o 
[0 0 6 2] 

2-*^)V\£s<<7i?y^ **e^7y>, N-^ v>\ 2, 6- 
y^f;i/t°^7y>> N-^^i/tf^v*:^ N-J^vtf^i^ N-^b 
*$/#A'3t?— /Hf"*? v>> N-^>v;i/t?^7i>>\ -t^v^ 2, 6-v 
^f;v*;wt'rA tf^'J^>, 2, 6-'^f;HiV'J^>, 3, 3-y^f 
;Vt'^'JyA 3, 5 -V* ^)V.\£s<V ~J>^ 2 4-fc:^ 
U K>. en u *; v N 2 , 5-y^ ^-;nfn y >>>\ #;w*y*-;K > K-;v 
> -f > KV T9 V K>\ V K^fOfa7 5 >2g, ^^;i/7 5 

^f-;^75>, ^#5tlcS^£^LT&J:v*N-y^7~V>, N- 
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[0 0 6 31 

^n^y-^A, 7-bb7U\ 7°n fc?;*- 7 5 h\ n^;>;i/# ;i/*-i|r-9-7 5 
K, ^>XT5 b\ N-^f;v*;i'A75 K, N-* f;V7-b h T 5 h\ N-J. 

[0 0 6 4] 

«3t^^^v^T, ^^^.v^iM^b^ (11) ii. zfr^rMik&m (3 
) &&Wi^S&fMt-^ (4) l^;v^LTl^;i/m±o|£ia-eM^^ft 
1-*U£J;\/^\ ^^^m^^^v^iM^b^ (11) OHIiR^Iil^^^.r 

fc^f>, £*)ttiL<i±, ^#Mb^ (3) ^^vMi^fn^ti (4) l^e 

[0 0 6 5] 

&V>^\ R^'Jf^A, ^^M^A, ^V-^A, »Hfy^A, 

h h\ # V 'JAx h ^fy b\ * 9 7A7x;^fy b\ # 'j ^ A— t e r t - 
/K'>K, 'Jf7A^h^yK >Jf7Ax^yK, 'Jf7A7xy^yF 
s 'Jf7A-ter t-7f^yK^TWJil7;l'3^yf\ O^ 1 ;^- 
■>A, DA^V^A. V) A,m.i-hV 7 Af 07il/* 'JiI^)'J >t^Wlf 

[0 0 6 6] 
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&mZti2>iSM<D*\^ ^^Mbtem (3) ^^.VMi^Mb^tf (4) \ztt 

[0 0 6 7] 

no,, mmzti&mmtLxi^ *KfczmL<m^L%^mmx$>ihtf£ <, 
#^ps^i-& &<7>-efi&v^ ^>^> > ^^r-9->^ ^y*^ ^*>^oig 

[0 0 6 8] 

tzimmTx- & 9 ^ t a*-e § & 0 

ra^^ftj o r~ 3 o o t^fgffl-efi 1 t>ti& a>K £ ^ i L < ti& 

2 0t:~2 0 OtWilt'lfibtl-So 
[0 0 6 9] 
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40/ 



HU8] 



AnttO. + R 18 — CH f R 

(3) (14) 



19 



Ar 




05) 



[0 0 7 0] 

i-fcfc*>, (3) kj&^#-Mb^* (14) *«HfeO^&T. 

miJ)Vtf-Mk&%Q (15) ^t, Wo 
#»Wfc«fflS*L*HS5*; (3) "C^StL* ('vfn) TV-Mt-MUfcLT 

tw^gffl $ *l£ — jBsft (14) -e^ $ *t & a ;Hb^ tLtii, # 

^frW^b^i: LT»i^ T-feh>* 2--7*^y>. 2 / >\ 3-^ 

T-trh^^y^, 2, 4— *<y?>i/jr>^ 2, 4-^^-9*>^^-> 
> 1, 3-i/?u**>? >i?*>^ 1, 3 -v^n^\^-9->v^> N i, 3->? 

3 - ynA>yt^ Ha***->K SSxf^, Sf^r^K fffc 
t-ter t-^;K K7x^;K ^ VgSM^^K 2-7^ 

j^l/f^c^K y-T'fny^KA vn>|y^f;K 

•7D>^vjl^;k vn>|y'-t e r t-7^;K ^f;V7n>^^f;K 
xf;WD^y*xf;K T-feb-Hj;K rnet-Hj;K rfnxfij^ 

W>feh7n\ N-^W-th7U\ N, N-xW-bf7U% N 
, N-^7xxm^7U\ 7 , nt>>7 5K N->Wnet>7^ 
h\ N, N-^Wn^>7^\ /J-t/nt?*^?^ N->f-;v- 

[0 0 7 1] 
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*HB£;^£K*3v>-c. #;v^-;Wt-£-^ (14) fi, 3?#Mb^t/ (3) <£>m 

^-jvit^m (14) <£!IIW*IiiK&.i> d t frh^ x i) $f f l < fi, ^mmit 
(3) Om«^Lt l^^~2^-=e;u<^ftH-eSlSm^^-ttt{f 

[0 0 7 2] 

v^ 5 \ i^M'J^A, ^tthV-^A, m^V^A, ^M^tfv^A, ^gft-te 

> h U -)A7x^y h\ 1- h V «>A- t e r t -7f^rV h\ #V > 
^•>K> >>A:l K> *'JW7x;+yf\ *^A-tert-7 

a, ^a^^^a, *) A,m.i-Yvvj*m<7)T)i'jjv&m<Dv >mm.. mj*?- 

[0 0 7 3] 

^ffls^&^oiii, ^Mik&m (3) om<Di&#K*j-U if&^e;vm± 

[0 0 7 4] 
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fcOTNifcv*^ ^^V, ^y^V. *?*>^<7>J3g 

<i yyne^x-f^ ^Hyx^>, rl«7tKD77^ 5>**-9->\ 

^ >*^ox-f ;v^lritil ; r^hxhu;K y^wwr? 

[0 0 7 5] 

#§&9ifi> 0 *C~ 3 0 0 r OffiH-CfTfrtL*^ i *> £f * L < lift 

2 013-2 0 or^tgH-e^f fctiio 

[0 0 7 6] 
[ft 4 9] 

Ar'(X0 ra + R240H + CO AriC0 2 R24 

(3) (16) ^ (17 ) 

[0 0 7 7] 

^#^b^tf (3) tr^-^m (1 6) ^itf-MftJ^^ 
* frtf-y&*Am& (17) fc^£& 0 
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&<> T)Vx-)V>m (16) t Ltl^ BMW 1-4(DT^^~ frm&mf h *l, 
-r*./-;K ^v^/-jk s e c j *-)v&mf hiLho 

*mM1fm~&^X, T)Va-Mt-&ty (1 6) i±, ^M.it&m (3) <*>m 

a-Mfc-frW (16) o®JR**«8t^4r&»^tt, 3r#Mb^% (3) OmOifc 
m'tt LT 1 fS^- 3 f&^e JK^IEH^aSM^ft-ttttf J: v\, 
[0 0 7 8] 

v>*», istmy-^A, jitm^H^A, nanay**, »vey>)A, jstm-t 

> thV>A7x/^yK, th'^A-ter t-/h^yK, #y >7A^ f 
^r'>K> *'J-)Axf^fy K > *i^A7x;^>K, jd'J-JA-tert --7* 
KvF, U^^A^h^ri/K, 'jf^Ax^yK, 'Jf -)A7i^y 
V^-^A-t e r t-^b*'>Kf07^*iJ^JR7/I'3^yK, jfcBMt-?- > y 

■7 a, TK^k^y^A, *SMfcy?-*A, *BMb^y«>A % Tkm-fb^y >7a^o 
r;v*y^«tfcfir^*y±«^jRo^cBWb^ ^»'jf^A, «9A,m#y 
*7 a s ^afc^-hy ^A^or;v*y^JSoy hy^f^75>, >y 

xf;V7^, b'M7 7°ni:>7^, b'Jy^nA^y;v7r/, -7xf;l/ 
T^A yxf;V7^>, ^>fV7 , n^75>f ©75>S, SKthV-JA 

% I^m^7 y -7 a N w?Wl V-f-v a^co r y ogfcifeHkWtf <b 0 
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[0 0 7 9] 

v^-^r 7 7>^ t" ; r-t b - h D ;K v ^ Jl/ A T $ 

^tt^o^i L< ^>-tf>\ Mv.x>\ ^vvvf o^fl 

[0 0 8 0] 

0. l~30MPa, iff KliljO. 1 ~ 2 0 MP a *Cff*>*tSo 
*3£W> BCBUBtm 0 °C~ 3 0 0 XWmm"?frt>ti&&* X *) ftt L < l±& 

KBmT'lk, K^m^ tilt & C: i: l~ J: „ 
[0 0 8 1] 

[0 0 8 2] 
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1) iH-NMR*^ hiV:GEMINI20 OM^g (/*y T >*±$0 £fc 
(iDRX- 5 0 0ltf (T^fc-ttS) 

2) 31p-NMR*-^ h;V : DRX- 5 0 OMf ("T^tf -*±M) 

fl»*B«m»« : 8 5 Wm% y >m 

3 ) ^^Dv^77-f -^tt : G C 3 5 3 (GL SciencettM) 
*5A:NB-1 (30m X 0. 2 5 mm) (GL Sciencett^) 

numm^sw : t*7x-;v 

[0 0 8 3] 

(^iWD 2, 2-v7x^-l- (y , 7x-HX7^) -1-^^ 
;Vy^n7*D;r/<7)^ 

(1) 1, l-yVn^-2, 2-y7i-;Vy^n7 , o;Ofl)^ 
^.mmm%T, KJBm^KiJ') 7A-tert-7f^>K14. 8 g (13 

2mmo 1) „ i?7x-^xfl/>i 3. 2 g (7 3. 3 mm o 1 ) &£.Tf^* 
*y> 7 5mL&mz.T- 5t^*PU T'nWA2 4. lmL (9 5. 4 m 
mo 1) £*9>o< l??|TL^ raiUr?3 0#«#Lfc o KJfcifcfc*Srini*.# 
«MI ^ h ^ ^ X-M m L ft, &7fc«fem^ ^ * V * A £ «E=TI&* 

^»14. 4 g (5 6%) Z&fZo 

1H-NMR (CDC 1 3) d 2. 47 (s, 3 H) , 7. 16-7. 37 (m 

. 6H), 7. 4 6-7. 5 7 (m, 4 H) 
[0 0 8 4] 

(2) 1 -7'n^- 2 , 2 - y 7 x-;i/- l - ^ f ;vy ^ n /n/r/^ 

mm^m^r, Bu&m#i£±w®mm (i) -c#fci, i-ym-2, 2 

-y^x^y^nyDA'yiO. 6g (3 0. Ommol) ^itFTHF (T 
h7kKD77>) 1 2 0mL$:inx.T-7 oric^Spt, n-^/uy A 
^^•9->vt^20. OmL (1. 5 7M, 3 1. 4 mm o 1 ) £^o<«9$jTL 
fcft, 0#«#Lfco EJfc«fcJ:Mb.X*-*2. lmL (33mmo 
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1) *inx., 3 0#W«#LfcftfcM4-C#aLfc o RJE&^^7K*Jnit*«WI 

o ^/-^e>Httftfl:U £fef£.f H ^S^^7. 2 8g (8 9 

%) £#fc 0 

!H-NMR (CDC 1 3) a 1. 71 (cU J=6. 3Hz, 1 H) , 1. 
75 (s, 3H) , 1. 97 (cU J=6. 3Hz, 1 H) , 7. 10-7. 5 
6 (m, 1 0 H) 
[0 0 8 51 

(3) 2, 2-^-7^-;i/- 1 - (y7x-;^7-fy) -l-^f;k>^ 

. 4 4 g (5. 0 m m o 1) > v^^y^A 0 . 1 3 4 g (5. 5 mm o 1) £> 
J:tfTHF 1 OmLfciJOx-fco 3^**»«3niitT 4 01CC2 H#Bgm# 

Ltzo ?v£M£, JMttfH 0. 9 6 lg (5. Ommol) iJi^nn^x 
-;i/**"7^>0 . 90mL (5. Ommol) fcJn&fcft* 4 0^2 0^ 
i£#Lfc 0 £j£ifc&£?fifc:?fr*PU ^*f->l OmL£Jn£T*fcj£Lfc*NI&;E> 

& Y )V^><DM&mfrbm-fa£k U fi-fe^H H B <7)^®<b^ 0 . 9 8 g (50%) 

iH-NMR (CDC 1 3) d 1. 08 (d, J=2. 6Hz, 3 H) , 1. 
55 (d/d, J=4. 8, 9. 7Hz, 1 H) „ 2. 12 (d/d, J=4. 
8, 15. 6Hz, 1H) , 7. 0 8-7. 5 9 (m, 2 0 H) 
31P-NMR (CDC 1 3) ^ 8.2 9 
[0 0 8 6] 

{%1$M2) 2, 2-^7x«;i/-i- (iM y?u\£fr3kX7 4 J) - 1 - 

g*#H*CT\ KJ6#»*ci 2-^7x-;^>7D7"n;r/i 
. 4 3 g (5. Ommo 1 ) , vnvWO. 133g (5. 5mmol) ^ 
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<£ XfT H F 1 0mL^i/; o fOt, 3 ■>*^0#^x.T^TO^itM^ 
4 0X^1. 5lWL/; 0 « J: Mb* 0. 9 5 2 g (5. 0 mm o 
Dl3J:^nnyMvynt>^7r/0. 80mL (5. Ommol) £ 
iJ0£^ 4 OrTS^^il^L/Co £/£$£^K<£*PU ^**f>2 OmL 

^fe^O^lt^ 1 . 0 6 g (66%) tntzo 
1H-NMR (CDC 1 3) 8 1. 10-1. 45 (m, 1 6 H) , 2. 20 

- 2 . 4 6 (m. 3 H) , 7 . 12-7. 54 (m, 1 0 H) 
31P-NMR (CDC 1 3) a 22. 70 

[0 0 8 7] 

(mnm3) 2, 2-y7x^V-l- (y-t e r t-7fH^7^ / ) 

- 1 -^f-Jl'y^n7 , nA->^ 

. 44g (5. Ommol), 7^7 7^0. 134g(5. 5mmol)j3 

4 0rtlTO#U o *MWP! 0. 9 6 2 g (5. Ommol) 

> M'Jf7A0. 5 6 7 g (6. 5mmo 1 ) isi^nny- tert-7 
3-fr*xy 4 > 0. 95mL (5. Ommol) fciDx.*:^ 6 0rt3HFIt 

3 g (4 7%) *%tzo 

iH-NMR (CDC1 3 ) ^ 1. 2 2 (cU J = l 1. 0 Hz, 9 H) . 1 
. 2 3-1. 3 9 (m, 1H) N 1. 31 (cU J = l 0. 6 Hz, 9 H) , 1 
. 36 (dU J = l. 2Hz, 3H) , 2. 27 (d/d, J = 5. 0, 12. 
6 Hz, 1H) , 7. 0 0-7. 49 (m, 10 H) 
31 P-NMR (CDC 1 3 ) a 3 9.25 
[0 0 8 8] 
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(*WJ4) 2, 2 -v'7x-jV- l - (v- t e r t -W^7>f y) 

(1) 2 -v?7 n 7°d/\->(7)^-jS; 
mmW^ffl^TF, Kfc&m^l, l-^nnx^>3 0. 0g (3 0 3mmo 

1) „ y7x^ifl/>5, 59 g (3i. Ommol) &£W^)Vj^- 
2mL^inx.T-4 0°CK<%£PU Wjf-)A4 5mL (1. 5 6M 
70. 2mmo 1) £*9>o < J? L£|&, IWJ^JKtr 1 B#P^m^ 

4b u &&mMi<r)mmik&m 5 . 9i g (7 8%) =h#£ q 

iH-NMR (CDCI3) 5 1. 5 7 (s, 3 H) , 1 . 67 (cU J = 6 
. 2Hz, 1H) , 1. 87 (d, J =6. 2Hz, 1 H) , 7. 10-7. 3 
3 (m, 6H) , 7. 3 7-7. 5 5 (m, 4 H) 
[0 0 8 9] 

(2) 2, 2-i?y^~)V-l- (-7-tert-7"mX7^) -1- 

nyn/N">2. 4 3 g (10. Ommo 1 ) , 7^y7A0. 2 7 9 g (11 
. 5mmo 1) ^iCKTHF 1 OmL^ijnx.^o ^^t, 3ym*®mm?LTK 

Bm^mmM, s ox:x~5mmm$Ltz 0 i$mk, zoitm 1. 92 g (1 

0. Ommol), ^ftV^A 0. 8 7 9 g (10. lmmol) Jsi^D 
ny-tert-7f;^7r/2. lmL (11. Ommol) *M?Ltz& 
, 6 0tT'3HWU o KJ&}££miSlC?^U -\^-9->2 OmL^JPx.T 

IS^O^M-fb^O. 8 9 g (2 5%) £#7fc 0 
[0 0 9 0] 

(HMI5) v7x^;P (4-n^>7x-jV) ><7)&m 
If f i^T, EE^i:^7 x ^;vr 5 > 0 . 85g (5. Ommol) t 
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Kf-H;-7A- t ert-yf^KO. 5 8 g (6. Ommo 1) , 4-7n 
^7-7-^0. 6 9mL (5. 5 mm o 1 ) , Wfik'^ W A 2 . 8mg (0 
• 0 1 2 5mmo 1) , 33 <£ U^WJ 4 2 , 2 - S> "7 1 - 

tert-7fm7^) -l-^f;Vy^n7n/r/8. 8mg (0. 0 
2 5mmo 1) *Jnx.;fc&, 1 0 0t)f3 B#^t#Lfc 0 &J&$£}%*PU Blfc 

<£ 9 ^fi L 9 5 % OJRsp-e g WW*&J& L T v^co 

iH-NMR (CDC 1 3) a 3. 80 (s, 3 H) , 6. 7 9-7. 2 8 ( 
m, 1 4H) 

[0 0 9 1] 

(H«!I6) i/7x-;v (4-^h^>7x-;i/) 7 5>OM 
If f l^T, S£f ^f:^7 x-;k7 5 > 0 . 34g (2. Ommol) £ 
iJDx. FiVi74mL T?$g*F Lfco £ OrB-a-^tC^- h V ^A - t e r t~7^y 
K0. 2 3 g (2. 4mmo 1) , 4 n djc V-)l> 0 . 2 7mL (2. 2 
mmol), ( ff -7'J;V) ^y^A^Dy^fKS. 7mg (O.Olmmo 
1) > £ «fc VmMM 4 T^#7t 2 , 2-y7x-;V-l- (>?- t e r t-7*^;V 
*^7^7) -l-^f;Vy^n7n;^i4. lmg(0. 0 4mmol)£ 
mz-tzfe, 1 0 0t:-e3B#ra»#L;fco RJ6«Sr^U ^mWLtz^ fefc 

-r-eflMRU e-fe«fao«ja^^o. 53 g (95%) *#fc G 

[0 0 9 2] 

SE&£B5CT\ RJS$»JC* ;W<?:A-;i, 0. 34g (2. Ommol) * flDx. 
^>l/>4mL«U:o £ Wl^Ct h V tr A - t e r t-7*h*vK0 
• 23g (2. 4mmo 1 ) , fu^y^yQ. 23mL (2. 2mmol) 
, »N e 7y7A4. 5mg (0. 02mmol) > ££Tf$mffl4X-&tz2 , 
2-^7x^-1- (y-tert-7WX7^) - 1 7*-;w>^ n 
•7 e n/\*>i4. lmg (0. 0 4mmol) SriDx.*:^ 1 2 0 r t» 3 WfflflkW 
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~;v*;Ws-y-;i/0. 4 7 9 g (9 8 96, #6jK> 9 9 96) fc#fc 0 
1H-NMR (CDC 1 3 ) a 7. 2 3-7. 6 7 (m, 1 1H) , 8. 1 5 
(br-d. J = 7. 6 H z, 2H) 
[0 0 9 3] 

(mmm 8 ) 4 - ^ b * v e7x-;K/)^ 

^0. 4 9 g (1. 9 mmo 1) , 7i^fD^ 0 . 2 9 g (2. 4mm 
o 1) , 7-;j^'j7A0. 2 4 g (4. 2 mm o 1 ) , U-TV^) 
*A?n^K3. 6mg (O.Olmmo 1) , tifj4-?#^2, 2-y7 
■^-^-1- (^-tert-7*W^7'fy) - 1 -^^;l/v^n^n/N°> 
14. Omg (0. 04mmol) $$£ZFh )V3L >4mL ^ttUz-fzl^ 8 0°CX~ 

i. 5m$tmLtzo Kfcm^mu tkt-^l^ &t7«m^*^A 
m^mmit^mo. 34 g (9 6%) %ntz 0 

1H-NMR (CDC 1 3 ) a 3. 85 (s, 3 H) , 6. 93-7. 0 
4 (nu 2H) , 7. 2 3-7. 6 9 (m. 7 H) 
[0 0 9 4] 

(ii^9) 4-^ vtf7i - ;vco^jjSc 

SH#B^T\ SS#fllC4-^nnT-y~;l/0. 30g (2. 1 mm o 
l),7x-;WKn>io. 37g (3. 0 mm o 1 ) , V >W& V V A nTjcfll 
WO. 85g. (^-rV/U) ^7V7A^^ K3. 7mg (0.01mm 
ol),»!4TW:2, 2-^7^-^-1- (v- t e r t - ^W** 

- l-^Wn^n/OH. lmg (0. 0 4mmo 1) 
y^>4mL*mx.fz^ 8 0X;x~3%rffiWtftLtz o KfoWLZ^mU 

^7f^7^ffiSiU fiM^OtlMfO. 3 5g (9 0%) 
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[0 0 9 5] 

(HJIM10) T2, 2-77x^-1- (y-tert-rfWX?^ 

1 8 3 g (0. 5mmo 1 ) , 2, 2 - y7x-;V- 1 - (v- t e r t — ~f*f- 
)V*X74 y) - l -*^-)Vi/?w?u;*> 0 . 3 5 2 g (1. OmmoDI 
^ f > 3 m 1 «-Izat» 6 L^o tkJ&Ltz$i£k*?>mL?z^ 

^ mmit&VdO. 4 9 0 g (9 1%) £#&o 

1H-NMR (CDC1 3 ) ^ 1. 01-1. 16 (m, 1H) , 1. 34- 
1. 71 (m, 10H) . 1. 43 (d. J = 5. 2Hz, 3 H) , 1. 47 ( 
d, J = 12. 8 Hz, 9H), 2. 28-3. 10 (nu 1 H) , 3. 35 ( 
br-s, 1H) . 3. 96 (br-d, J = 16. 4Hz, 1 H) , 4. 35 
(br-s, 1H), 5. 26 (br-s. 1 H) , 6. 9 2-7. 0 6 (m, 
1 H) . 7 . 0 8-7. 4 7 (m, 7 H) . 7 . 6 8-7. 8 4 (m. 2 H) 
31P-NMR (CDC 1 3) a 7 5. 6 3 
[0 0 9 6] 
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mm] 

Mt1r2> 0 

m*&m tbhrs; (i) 

Mb 5 o] 

<R 6 )p 



;i/^r;i/^ ttt 5-7 <^)y ^ n 7;v*^iXttf ttv^T i v^7 x 

n7;v^;vSXfit3li^t Lrv^r *> J: v>"7 j. U R^&tfRStdu 

T & £ 1 ~ 6 (O T 5~7©y^a7^Viif:l±f 

ft*t*LTv>TtJ:v»7x^*S:SU R^ R 7 > RS&tfRStf, 

> t7f ~ 2 o^oy>jE7;^^S^f R^tRUii 

OMte&l}, p + q^r + s!^ ^*l^*L0~5<^$£ffl<«ifc-e&&o ) "C 




(R 9 )s 
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l/E 



1. ^H^Ji B 

ft £ 



[000169466] 
1999^ 3 E 4B 
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